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Abstract

The curing properties of phenolic resin commonly used in manufac—
ture of particleboard were examined by use of differentia.l scanning ca-—
lorimeter. To minimize the effect of water evaporation on the thermo-
gram, the liquid phenolic resins wer freeze-dried and sealed in stain-
less steel sample holders. The dif[er&}

\
resin showed two exothermic peaks in the regions 140 to 145 C and 155

lial thermogram of the phenolic
to 160°C, the exact positions of these maxima depending on the heating
rate. A heating rate of 10 to 20°C/min and sample weight of 1-3 mg
were found to be most suitable for good resolution of the thermogram.
The curing temperature of the liquid phenolic resin was slightly lower
than -that of powder phkenolic resin. The heat of curing for the fresh
phenolic resins commonly used in particleboard ranged from 35 to 65
cal-/g.
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Table 1 Effect of capsule on heat of curing

o nEER) | RERK% | MR +/% | EmsEC
# C ol 1 & S:ﬁ;;lc weﬁht Weight loss | Heat of cut%n Peak rea?tion temp
apsule mg % Cal./g <

EHMNHQ 3.01 3.7 54.6 140,159
Sealed capsule

ROSss 5.23 18.4 19.5 140,160
Open capsule

$0 180 ~ 2%
Temp. °C.
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Fig Effect of capsule on heat of curing. Peak above base line

is exothermic and peak below base line is endothermic.
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Table 2 Iffect of sample weight on heat of curing and peak

reaction temperaturce
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o, . g 1
Weight of LB resol Weight loss Hcat of curing Peak reaction temp
mg "% Cal./g
0.25 1.6 84.6
0.51 3.9 81.2 143 Ve
5.8 59.5 142 159
2.20 4.5 59.8 141 159
3.01 3.7 54.6 140 159
4.90 3.7 , 55.2 12 159
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Fig. 2  1ffect of sample weight on
DSC thermograms. Peak above base
line is exothermic and peak below
base linc is endothermic.
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Fig. 3 Effcct of heating rate on DSC the-mograms. Peak above basc

line is exothermic and peak below base line is endothermic.
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Table 3 Effect of hect rate on weight loss, heat of curing and

curing temperature

pamasiy | ZURE | MBER | KR e T | MR
me | C/min | % | eal./e | T . T, 5
5.67 5 | 8.9 | 488 ¢ U (S 7 a0
1. G2 10 " I 53.2 120 : 150 to20
3.01 0 3.7 | st 141 | 159 | 1
3.03 40 2.3 ‘ 55.0 153 164 1a
5,06 &0 | 2.0 | 56.4 s T :
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Fig 5 Effect of acetylation of phenolic resin on DSC thermograms.
Pcak above base linc is exothermic and peak below base line

is endothermic.
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Table 4 «Curfng properties of various phenolic resins
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Fig. 6 DSC thermograms of Fig. 7 Twpical IR spectea of
various phenolic resins. Peak above phenolic resin at various
basc line is cxothermic and peak curing stage.

below base linc is endothermic.

AALCHGIN T T LBHASM A ML, MR LR, M A 2 St
) S 4EIM AL B2 1 IE T 7 150 CRI250°CIF AR (AT o I 7 B9 2050 i P o] of ELTG 54, R4 B4
LRV HET7,3400 CIORD ~UAE — OHBEITAY, 1010 (R ' AR(GRLFRIL BB iF B
B, LGIAE A ILR 2 R BT W T T 5T 3k /N, 1600 TR T BRI (0 4 60 2L Ik Sl Wit G L34
BE, 3 A0V A R FERE NI R A 1L ol 8l o 55 o 0 T BB B S iR 1700 TR
K] TUBHEN ~ C = ORI ( B KR, Wi TEI (LA R 4T R MR REAT B 0K



B3y I 7 13 Wi 1 181 1L 249} b 9

. 4% it

TEARE A (DSC ) I UT Y R BN 2 AL R 0 — FR A B 0S , M fot Ulic]
DSC!i‘IJ:i?IU."fﬂJII:ﬂftl’r‘wm!&ﬁt?ﬁ, ST AN 0601 G0 U X 0, LRE
5‘-&1”ijti'l‘lﬁ%ﬁﬂ!f&lmﬁl&ﬂtféﬁ‘»% FESh A I ROV R FARBR 3K 2y, DAk S e
BER B Ml Pl I (R R U5 R AT 0 HE 5 00 R AR M AR 2, HamAR 1
— 3 %E3E, Fruunr 10—20"(:///}11-1""115?152ﬁﬁ%ﬁﬁ?iﬁﬁﬁ&FﬂDSClﬂ,'5@&%*&
w1, ﬁi’iﬂfl‘))\i"i&ﬁ}ﬁ%liﬂl}?fmﬂfhf&ﬁ%}itffss—ss-fi-/}'ﬂzml, BB R (9 B L [ R
T B R B,

$ £ X m

(1) Onishi, H. and T., Goto, Procceding of the 7th Symposium on Adhesion
and Adhesives, p-3, (Tokyo) 1969.

2] Chow, S.Z. and W.V. Hancock, Forest Prod.]J., 19C4), 21(1969).

(33 Pivar, W. O., Forest Prod. 1., 16¢6), 29(1966).

(4 Lewis, A.F., SPE Transaction, P-201, 1963.

(5] H. Alaminov, R. Markova and S. Slavova, J. Appl. Polymer Sci.,
20, 1533(1976). A

(63 Robert, A. Spurr, Edward H. Earth and How, Y Myers, Industrial and
Engincering Chemistry, 49(11), 1838 (1957). ¢

(7] Robert, A. Spucr, Daniel C. Pease et al., Industrial and Engincering
Chemistry, 49(11), 1839(1957).

{8 Y.Nakamura, Kogyo Kagaku Zasshi, 61, 392(1861).

C9) R. H. White and T. F. Rust, J. Appl. Polymer Sci., 9, 777(1965).

{10) Kurachenkov, V. I. and I.. A. Igonia, J. Polymer Sei., A-1, 9, 2233
(1871).

{113 S. Chow and P. R. Steiner, 1. Appl. Polymer Sci., 23, 1973(1979)

(123 V. A. ERA, J. Thermal Analysis, 25, 79(1982).

(i3) Mcgson, N.J.L., Phenolje Resin Chemistey, London Butterworth(1958).

(14] Yeddanapaili, I.. M., Francis, D. J., Macromol. Chem. 55, 74(1962).

(13) Hultzsch, K., Ber. dtsch chem. Ges. 74, 898(1941).

£16) Hultzsch, K., Angew. Chem. A60, 179(1948).

{173 Von Euler, H., Adler, E., Cedwall, 7. O., Ark. Kemi. Min. Geol.
14A, No.14 (1941).

(18] Von Euler, H., Adler, E., Cedwall, J. 0., Ark. Kemi. Min. Geol.
15A, No.11(1942).



